HE source of black and white pepper is Piper nigrum L., a tropical woody perennial vine of the family Piperaceae. It is the most important spice imported in the U. S., accounting for about half the ~tollar value of all imported spices. The availability of pepper to the western world has varied considerably, reaching a low during the years of World War II when supplies were unavailable at any price. Its culture has been largely restricted to India, Indonesia, and neighboring countries, where it has been grown for hundreds of years in close association with related wild species. However, the selection and multiplication by cuttings of superior strains has resulted in the establishment of well-recognized clonal varieties.
In 1953, pepper clones were established in Puerto Rico, and the Federal Experiment Station at Mayaguez began studies of the culture of pepper and its adaptability to local conditions. At an early stage in the research, fruit set was found to be highly variable. Therefore, studies were initiated to determine the mode of pollination and its relationship to the observed variation. In addition, other factors which might affect fruit set were examined. The results are reported here. Barber (2) described the inflorescence as a spike closely packed, rather simple flowers, arranged in lax, indistinct spirals. The gynoecium is a single-celled, 1-ovuled ovary surmounted by a 3 to 5 branched stigma. A bract-like structure partially encloses the ovary. On 2 sides of the gynoecium are the 2 to 4 short, fleshy stamens with 2 small but conspicuous pollen sacs each. Clones are either hermaphroditic, monoecious, or dioecious. The flowers are protogynous, the stigmas being extruded several days prior to anther dehiscence. Barber attributed pollen transfer to the splashing of rain, as in the common belief in India. Anandan (1) observed that 7 or 8 days were required for all of the flowers of a catkin to open. He noted that a strict chronological sequence of anthesis is not found. The stigma was observed to be covered with long, hairy growths with bulbose tips, among which pollen grains are trapped. Pollination was attributed to heavily falling rain drops which break up aggregates of pollen and distribute them through splattering or wind-carried spray. Vines shielded from rain failed to set fruit, according to Anandan, despite the presence of numerous insects. On the other hand, Govinda (6) states that heavy and continuous rain badly affects fruit set, as does also prolonged sunshine. Showery weather with intermittent clearing was said to be ideal for heavy fruit set. Menon (10) pointed to the importance of rain pollen dispersal.
However, Landes (9)states that the mechanism of pollination is not fully understood but that "unquestionably" high winds, heavy rains, and insects play a part. Experiments have not been made to support such statements. Table 1 , together with observations on sex of the flowers and percent fruit set. The plants were trained on live bucare trees, grown on a heavy clay soil on a hillside near Mayaguez, Puerto Rico. They were spaced at intervals of six feet or more, but in no case were they crowded. Healthy plants were chosen at random for these studies. The data were collected in each case from several plants of a clone. Flowering was also observed in four Puerto Rican species, P. amalago, P. scabrum, P. citrffolium, and P. blattarum.
Field observations were made of rate and sequence of anthesis, sexual expression, and amount and distribution of fruit set. Microscopical observations were made of morphological features of the flower, characteristics of the pollen, and number of pollen grains per anther.
Pollen dispersal was measured by collecting pollen in a test tube or flask after 24 hours exposure or after brief agitation of the spike. Pollen was removed from such containers by washing with an emulsion of distilled water containing 0.5% common liquid green soap, and centrifuging. The pollen, precipitated with the soap, was resuspended in a measured amount of water and estimated using a hand hemacytometer. The pollen on entire spikes was removed by washing vigorously in the solution.
The effects of rain were evaluated by observations of pollen in rain water and dew, and by comparing fruit set under sheltered and nonsheltered conditions. Pollen viability was tested by various methods: germination at several temperatures on a medium of 1% agar, 7% sugar; stainability with a solution of iodine and potassium iodide; stainability in acetocarmine; and estimation of percent nonshrunken and percent nontransparent pollen.
Two techniques of hand pollination were tried in connection with studies of fruit set. In one case, mature anthers were opened and applied to stigmas with a scalpel. In the other, pollen was transferred by brushing donor and recipient spikes with a camel's hair brush. Emasculation was tried with alcohol, hot water, and excission. Isolation was accomplished with parchment or glassine bags.
A search for insects affecting either pollination or fruit set was niade by washing young and old catkins in alcohol to remove insects, and by careful observations of the occurrence and movement of insects in the field. In addition, catkins and fruits were examined microscopically for signs of insects or symptoms of insect damage. Insects found were examined for pollen grains.
RESULTS

Mode of pollination--Flower
morphology was similar in all four clones studied, except for differences in sexual expression (Table 1) . Of the four wild species, only b/attarum closely resembled P. n~sg~wm. The other three species had very much compacted spikes. In P. nigrum the 1-celled ovary contains a single ovule. The stigma is sessile and consists of 3 to 5 branches, each about 1 mm. long (Figure 1 ). These branches are covered with papillae about 10 microns in diameter. The papillae are very succulent and are easily damaged mechanically or by insects. Pollen grains 
